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Abstract 
In this paper, a Shorted Planar Circular Monopole Antenna (SPCMA) has been proposed for wideband wireless 
communication. The shorting strip reduces the size of this antenna. Also a modified CPW feed is designed to match 
with 50ȍ impedance line. The -10 dB return loss of SPCMA ranges from 0.83 GHz to 27.5 GHz, which means 
impedance bandwidth ratio almost 188%. The simulated results for different characteristics of this antenna have been 
shown using Finite Integration Technique (FIT) based commercial software CST studio. The simulated and measured 
return loss characteristics are in good agreement. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of C3IT. 
Keywords- PCMA; SPCMA; shorting strip; CPW ;bidirectional antenna 
1. INTRODUCTION
Antennas are the indispensable part in modern and future wireless communication systems. The 
demands of smart antenna design for more reliable mobile communication systems have been increased 
day by day. Recently there has been a great deal of interest in the design of wideband antenna for high 
speed future telecommunication services. Many number of narrow band antennas are used to achieve the 
wideband system operations and hence complexity increases in the design of wideband systems. For 
wideband application, bidirectional non planar metal antennas are reported [1-2]. Planar printed monopole 
antennas have been developed for ultra wideband communication [3-8]. 
In several research papers, the different characteristics of wideband planar circular monopole antenna 
are studied [7-8]. In this paper, first a Planar Circular Monopole Antenna (PCMA) is optimized. The -10 
dB return loss of PCMA exhibits from 1.34 GHz to 27.5 GHz. Then a shorting strip is added to PCMA to 
reduce the size and this antenna is named as Shorted Planar Circular Monopole Antenna (SPCMA). The 
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
422   S. Mondal and P. P. Sarkar /  Procedia Technology  4 ( 2012 )  421 – 426 
operating frequency band of SPCMA has been extended from 0.83 GHz to 27.5 GHz that yields 38% size 
reduction of the antenna. So the proposed antenna will be useful for various applications in different 
frequency bands including GSM, WLAN, ultra wideband and also represents better return loss 
characteristic comparing to the many reported circular shaped antenna [7-8]. The design of this planar 
metal antenna yields development of many reported non planar wideband metal antenna and microstrip 
antenna [1-8].The bidirectional radiation pattern in elevation and azimuth plane makes SPCMA suitable 
for repeater application. The variation of gain in the operating frequency band of SPCMA has been 
observed. The signal distortion characteristic of this antenna is shown by group delay curve.  
2. ANTENNA DESIGN 
The geometry of a SPCMA is shown in Fig. 1. The circular radiating element is made by a 0.8 mm 
thick copper plate and the surrounded circular ground plane consists of the same copper plate. Here a 
coaxial to CPW transition is designed to feed this antenna. The ground and feed line are in the same plane 
with the radiating element.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Geometry of proposed SPCMA 
 
The optimized dimensions of PCMA are R1 = 60 mm, R2 = 50 mm, R3 = 40 mm, R4 = 4 mm, R5 = 
1mm, R6 = 1mm, R7 = 10 mm, R8 = 96 mm. Finally, a shorting strip is added to PCMA to achieve 
compactness. This shorting strip is shifted (R9) 15 mm from centre of Y axis and its width (R10) is 7 mm.   
3. SIMULATED RESULTS 
Return loss vs. frequency plot of PCMA and SPCMA is shown in Fig. 2(a).  The -10 dB return loss of 
PCMA and SPCMA are from 1.34 GHz to 27.5 GHz and 0.83GHz to 27.5 GHz respectively. The lower 
operating frequency of SPCMA has been shifted to the lower side due to the shorting strip. This frequency 
shifting is shown in Fig. 2(b) for better visualization. So the shorting strip is designed to achieve 
compactness and wideband. The position and width (R9 and R10) of shorting strip is optimized for the 
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proposed SPCMA. The gaps (R6 and R5) in the feeding section takes a vital role to get such extremely 
wideband. The design of the feeding section can be considered as a modified CPW feed. 
 
 
(a)                                                                                                        (b) 
Fig. 2 (a) Simulated return loss vs. frequency for PCMA and SPCMA and (b) enlarged marked part of Fig. 2 (a) 
The optimized SPCMA provides stable bidirectional radiation pattern in E and H plane over the 
operating frequency band. The E-field pattern of optimized SPCMA for ĭ = 0o and ĭ = 90o at 5 GHz, 
15GHz and 25 GHz are shown in Fig. 3 (a) and (b), respectively. Although the desired direction of peak 
beams in E plane are at ș = ±90o, the main beam is tilted from its desired direction due to configuration 
asymmetry caused by shorting strip.  
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 E-field pattern at frequencies 5 GHz, 15 GHz and 25 GHz  for (a) ĭ = 0o (b) ĭ = 90o 
The H-field pattern at ș = 90o plane is shown in Fig. 4, which demonstrates the bidirectional pattern of 
the SPCMA in azimuth plane. The bidirectional radiation pattern in azimuth plane of SPCMA is in 
contrast with the omni-directional radiation pattern of reported printed monopole antenna [3-8]. 
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Fig. 4: H-field radiation pattern at frequencies 5 GHz, 15 GHz and 25 GHz 
The maximum absolute value of gain at ĭ = 90o plane of the SPCMA is shown in Fig. 5. This 
simulated maximum gain ranges from 0.5 dB to 8 dB in the operating frequency band. Group delay (GD) 
characteristic is used for signal distortion analysis. Constant GD means perfect signal transmission and its 
variation causes for signal distortion. The variation of GD of SPCMA is shown in Fig. 6. This plot 
indicates above 3.75 GHz, GD is below 1 ns in the operating frequency band. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5 Variation of maximum gain vs. frequency for the SPCMA             Fig. 6 Variation of group delay vs frequency of SPCMA 
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4. Measured Results 
The photograph of fabricated SPCMA is shown in Fig. 7. This antenna is made by a 0.8 mm thick 
copper plate. The simulated and measured return loss of SPCMA is shown in Fig. 8. This plot 
demonstrates the return loss characteristic upto 8.5 GHz due to frequency limitation of the Agilent 
E5071B Vector Network Analyzer (VNA). There is a good similarity between simulated and measured 
results. 
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Fig. 7: Photograph of fabricated SPCMA                                         Fig. 8 Simulated and measured return loss plot of SPCMA 
5. CONCLUSION 
In this study, a Shorted Planar Circular Monopole Antenna (SPCMA) with smaller in size has been 
discussed. The optimized width and position of shorting strip is used to reduce the size of the antenna. 
Also a modified CPW feed is designed to match with 50ȍ input impedance. Due to compact planar 
structure and wide bandwidth, the proposed antenna can be used for numerous wireless communications. 
The different design of printed planar monopole antenna will be modified by similar shaped planar metal 
antenna for further research. 
REFERENCES 
1. Tipsawate, T., Phongcharoenpanich, C., Kosulvit, S., “A wideband bidirectional antenna using truncated circular sector fed by 
rectangular monopole,” Electrical Engineering/ Electronics, Computer, Telecommunications and Information Technology, 
2009. ECTI-CON 2009. 6th International Conference on, Volume: 02 Digital Object Identifier: 10.1109/ECTIC- 
ON.2009.5137163, Publication Year: 2009, pp. 782 – 785. 
2. Lamultree, S., Phongcharoenpanich, C., Torrungrueng, D., “Design of UWB Bidirectional Rectangular Ring Antenna Fed by 
Stepped Monopole,” Microwave Conference, 2007. APMC 2007. Asia-Pacific, Digital Object Identifier: 
10.1109/APMC.2007.4555121, Publication Year: 2007, pp. 1 – 4.  
3. Agarwall, N. P., Kumar G., and Ray K. P., “Wide-Band Planar Monopole Antennas,” IEEE Trans. Antennas Propagation, Vol. 
46, No. 2, 1998, pp. 294 – 295. 
4. Pell, B., Sulic, E., Rowe, W., Ghorbani, K., John, S., Gupta, R., Kefei Zhang, “The design and realization of uniplanar CPW 
fed PICA slot antennas,” Microwave Conference, APMC 2008. Asia-Pacific Digital Object Identifier: 
10.1109/APMC.2008.4958065, Publication Year: 2008, pp. 1- 4. 
5. Li Tianming, Rao Yuping, Niu Zhongxia, “Analysis and Design of UWB Vivaldi Antenna,” Microwave, Antenna, 
Propagation and EMC Technologies for Wireless Communications, 2007 International Symposium on, Digital Object 
Identifier: 10.1109/MAPE.2007.4393685, Publication Year: 2007, pp. 579 – 581. 
6. Junho Yeo, Yoonjae Lee, Mittra, R., “Design of a wideband planar volcano-smoke slot antenna (PVSA) for wireless 
communications,” Antennas and Propagation Society International Symposium, 2003. IEEE Volume: 2, Digital Object 
Identifier: 10.1109/- APS.2003.1219321, Publication Year: 2003, pp. 655 – 658. 
7. Zhantao Yang; Li Li; Huazhi Wang; “Investigation on ultra-wideband printed circular monopole antenna with frequency-
notched”, Microwave and Millimeter Wave Technology, 2008. ICMMT 2008, International Conference on, Volume: 4, Digital 
Object Identifier: 10.1109/ ICMMT. 2008. 4540844, Publication Year: 2008, pp.1858 - 1861. 
8. Jianxin Liang; Chiau, C.C.; Xiaodong Chen; Parini, C.G.; “Study of a printed circular disc monopole antenna for UWB 
systems”, Antennas and Propagation, IEEE Transactions on, Volume: 53, Issue: 11, Digital Object 
Identifier:10.1109/TAP.2005.858598, Publication Year: 2005, pp. 3500 - 3504. 
 
 
 
